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Abstract 
The demolition activities of buildings produce numerous 
environmental pressures as a large proportion of demolition 
waste materials are sent to landfill directly in many 
projects. Web-based waste exchange systems could provide 
right solutions for releasing these pressures. Because the 
approaches adopted in current waste exchange systems are 
inefficient, these systems cannot generate waste exchange, 
not achieving their final goal, environmental protection. The 
Just-in-time (JIT) philosophy has been applied in the 
manufacture industry for decades and it is proven to be 
effective to eliminate or minimise inventory during 
production. This research aims to adopt the JIT philosophy 
into a demolition project management informapon system so 
that the system is more efficient in handling waste exchange. 
The system structure, key components and Just-in-time 
adoption are proposed and identified. Finally, a proto typed 
system is demonstrated. 
1. Introduction 
In recent years, the increasing pressure of environmental 
requirements, including the reduction of waste, has widely 
challenged various industries worldwide. Most 
industrialised countries, including Australia, have achieved 
high levels of consumption and correspondingly high levels 
of waste disposal. Australia has the second highest domestic 
waste production per capita among all member nations of 
the Organization for Economic Co-operation and 
Development as published in the web page of the New 
South Wales Environment Protection Authority [I]. Nearly 
one tonne of solid waste is sent to landfill per person each 
year as the total waste stream in Australia is about 14 
million tonne of which somewhere between 16% and 40% is 
construction and demolition waste according to the 
Australian [2]. This number was 33% in the Barwon region 
of Victoria in 2002. 
The demolition activities from demolition projects 
produce numerous environmental pressures. In particular, 
demolition waste materials are sent to landfill directly in 
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many projects. Demolition waste is the major portion of 
domestic solid waste. These waste materials then need to be 
waited for a long period to be reused by human beings 
through material lifecycle, including mining, extracting and 
manufacturing. The life cycle of material should be kept 
sufficiently long to maintain the sustainable environment. 
To release the environmental pressure, there must be a 
mechanism to control and minimise the wastes, especially to 
extend their lifecycles. The typical way to reduce the wastes 
to landfill is to reuse or recycle them. Particularly in the 
construction industry, building materials might not be able 
to be used in new building construction projects for safety 
reasons. However, they can be used in other construction 
projects whose design can be fit into secondary material, 
such as road construction. Crashed bricks and cements are 
ideal for the padding material in road or car park projects. 
Other materials that are hard to reuse can be recycled like 
steel. Apparently recycle rate for metal lUlterials can be 
very high. As these building materials can be reused and 
recycled, they gained extra usage life compared to their 
ordinary lifecycle. Accordingly, less waste materials are sent 
to landfill. The environmental pressure is therefore released. 
On the other hand, benefiting from using secondary building 
materials, some construction projects can save money on 
material procurement. 
To enable waste demolition material reuse and recycling, 
there must be transactions between material producers and 
demanders. Waste materials must be transported from the 
place they are produced to the place they are needed. In 
other words, material demanders and providers must be 
aware of each other before the transportation occurs. 
Therefore, information of waste materials is transferred 
ahead of transportation. The distribution of such'information 
can be carried out through traditional media such as 
television commercials, classified posts on newspaper or 
others. However, compared to the Internet, these media are 
certainly not effective and efficient. The World Wide Web 
based on the Internet is a relatively new medium but widely 
exploited. It is the ideal platform to hold the information 
system that involves users who are physically in different 
location. There are existing and well developed mechanisms 
for information exchanges among Internet users and Internet 
server. Moreover, there are growing telecommunication 
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infrastructures for the Internet in most countries so that more 
and more people have access to the Internet. For an 
information system such as a waste material exchange 
system, it is very useful that waste material providers and 
demanders can exchange information through the system. 
It is quite clear that an Internet based information system 
might help to smooth the communication between waste 
material producers and demanders. The ultimate purpose of 
such a system is to release the pressure of demolition wastes 
made to the environment. There are many waste exchange 
systems that are currently in use. Many of these systems are 
either commercial or government owned. In a recently 
investigation into such systems, it was argued that most 
systems are hardly satisfactory [3]. There are too little 
information stored in the systems and too few transactions 
generated from the systems. 
2. Demerits of current waste exchange systems 
The scenario of waste exchange under most current 
Web-based systems is relatively simple. The waste materials 
from a demolition activity are stored on site or a second 
place. After data processing, the information of materials, 
including the classification, amount, quality and possibly 
price of the materials, is inserted onto the waste exchange 
Web site as new entries. These entries of a regional or 
national collection of demolition material contribute to a 
demolition material database that is made available for 
people to search it. Another important content of such 
database is the contact information of waste material 
provider. Based on results of search by second hand material 
demanders, communication can be made between the 
provider and the demander through conventional media, 
such as mail, phone and facsimile, or electronic media, such 
as email or instant messenger. Many current systems are 
unsuccessful considering the fact that they are lacking of 
actual waste material source and the quantity of transactions 
made through the system. There are obviously human 
factors that cause the inefficiency. After all, environmental 
caring is yet to be popularised into ordinary people. Also, 
the complexities and costs of waste exchange might frighten 
some people. On the other hand, from information system 
point of view, there are several obstacles in current systems 
that deter user from experiencing Web-based waste 
exchange systems. These factors are listed below: 
Disadvantage 1: The most serious problem that causes 
difficulties in waste exchange implementation is the timing. 
There is a limited period between the demolition and the 
cleaning up of the site. The demolition site is very likely to 
be used to start another construction project. Also, there is a 
limited period between the procurement and the 
implementation of a new construction project that needs 
recycling material. If these two narrow periods do not 
coincide in an intersection, the transaction cannot be made. 
In the real situation, the information is put on the web page 
and it is only available for a very short period. It is hard to 
find a purchaser who can take the waste materials exactly in 
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that period. Nevertheless, after this short period, waste 
materials are generally transported to the landfill. However, 
in some systems, the information on the web page still 
indicates that the materials are available, which brings other 
users confusion of particular demolition materials and 
distrust of the system. 
Disadvantage 2: Apart from the timing, the flexibility is 
also a possible conflict in the implementation of waste-
exchange systems. Wasted materials from the demolition 
might not meet the purchasers' requirements. They therefore 
need to be reworked, returned or disposed of. For example, a 
purchaser wants the timber to be cut to 3 meters of long 
bars, and the material owner however has cut the timber into 
I meter bars. The producer does not know the potential 
reuse and exact requirements of the product before the 
demolition process, and thus hardly take into account any 
specific consideration from the demanding side. 
Disadvantage 3: There is also a lot of information 
involved in professionals that is rarely available for ordinary 
user. The owners of the demolition wastes are not 
professionals in the field as an owner is not the contractor 
who carries out the demolition project. It is hard for them to 
adequately describe the wasted materials. Furthermore, 
users do not know the proper price for tlleir merchandise 
because they are not experienced material sellers. One could 
not sell products while the price is unclear. The negotiation 
between sellers and purchasers is a possible option, however 
the suggested price should be provided. 
Disadvantage 4: The final reason, which might be the 
commonest problem, is people have not been getting used to 
the reused and recycled materials, and products. People are 
thinking buying new products instead of using second-hand 
product is convenient and quick. Environmental factors are 
commonly put far behind economical factors. Although 
more and more people start to become concerned with the 
environmental problems, the campaign for environmental 
protection is still in its early stage. Education plays an 
important role in the process that is changing the common 
attitude and mind over environmental issues. 
Due to these obstacles, many demolition and 
construction project teams did not take waste exchange into 
serious consideration or failed to do so. On the other hand, a 
system that is able to address these issues shall attract more 
attention of waste exchange and achieve more transactions 
of waste exchange. 
3. Applications of JIT principle in de molition 
building projects 
3.1 JIT demolition principles 
In ordinary demolition projects, the Wlste exchange is 
carried out after the waste materials are generated from the 
demolition project. Web-based information systems, or 
conventional communication channels such as phone and 
newspaper can be used to perform information exchange 
between wasted material holders and demanders, and finally 
contribute to the transactions between the two sides. Despite 
the media the project team choose, the generated waste 
materials need to be stored in the demolition site or another 
depository for a period of time that is taken for publishing 
information to enable waste exchange and finding waste 
demanders. This approach requires the project to be paused 
for the process of waste exchange before the project team 
can perform further processes. The whole project is 
therefore interrupted and the efficiency is lost. 
By applying the JIT philosophy into demolition projects, 
the delivery of demolition materials to their demanders can 
be carried out straight after they are produced from the 
demolition process. In order to achieve this, waste exchange 
need be performed before the actual demolition process. 
Therefore, waste materials are virtually exchanged before 
they are physically produced. The job plan of JIT demolition 
approach was demonstrated using value analysis in a 
previous research conducted by the same authors [4]. During 
the demolition process, the waste materials can be delivered 
to the demanders directly, without stocking. This approach 
saves time and space to handle the waste materials. 
Moreover, it makes the project compact so that release the 
burden for management and control. Figure 1 shows both 
the conventional demolition practice and the proposed JIT 
demolition model. 
r------------------
Plan H Design H Implementation H r::~:~~~~~~~~~ H 
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(a) Model of conventional demolition approach 
Plan and waste 
exchange 
f-----l: Design :t-___ -jIL~Im~PI~e~m~e~nt~a~ti~on~-..L 1_. 1 Transportation I 
(b) Model of JIT demolition approach 
Figure 1: Applying JIT into a demolition building project 
3.2 JIT demolition applications 
As in a relatively matured and popular application in 
electronic business world, selling manufactured products on 
the Internet is widely used. The waste exchange, on the 
other hand, has a similar case as e-store or e-market. Waste 
materials can be regarded as products manufactured from a 
demolition project and purchased and consumed in a 
construction project or recycling program. The principle is 
exactly same as the situation in the ordinary manufacture 
industry. In adoption of e-business for the ordinary 
manufactured production, product ordering, manufacturing, 
delivering and paying are happened sequentially. Having 
applied Just-in-Time (JIT) theory for over half century [5], 
manufacturing products are usually not proceeded until the 
reception of ordering. The JIT manufacturing effectively 
and efficiently eliminate production stocks which further 
reduces the overall manufacture cost. Nevertheless, the 
waste exchange cases in current waste exchange systems are 
of great difference. The information exc hange process, 
which mirrors the ordering process in manufacturing, is 
happened after the waste materials are physically generated. 
Contrast to the processes sequence in JIT manufacture, 
which production is happened after the products are ordered, 
the waste exchange after information exchange certainly 
loses some flexibilities and efficiency. The contrast also 
explains the cause of problems encountered through using 
current Web-based waste exchange systems. Demolition 
waste materials might be stocked on the demolition site or 
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other storage for long time until they are sold, which can be 
seen as overstocked products. JIT principle is an effective 
way to eliminate or reduce the stock in the manufacture 
industry. It is possible that the JIT principle be introduced 
into building demolition projects to release the stock of 
wasted materials. 
As described in Figure 2, JIT has been widely utilised in 
the manufacture industry to speed up process and reduce 
inventory. It has also been applied in construction project to 
minimise the constructnn wastes [6]. The workflow and 
procedures of demolition project are certainly distinct from 
the ordinary manufacture process. Most importantly, the 
manufacture process is a continuous and repeated process 
[7], from the customer order to the raw material purchasing, 
from producing final product to delivery. On the other hand, 
the demolition of a building can only be done exactly once. 
Every demolition project is unique. However, demolition 
can be still seen as a special case of manufacture process if 
we can see it from regional wide or national wide 
perspective. The building to be demolished, in the case, 
serves as raw material in manufacture. The waste materials 
generated from the demolition activity can be seen as the 
products of the demolition. They are sent to their destination 
through transportation just like manufactured products, 
either to the material demander or to the landfill. There is 
another scenario for a construction project. It is much more 
similar to the manufacture process. 
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Figure 2: Procedures of manufacture, construction and demolition 
To release the pressure that made by building demolition 
to the environment, waste exchange is an effective way 
since wasted materials are consumed thoroughly. The 
Iifecycle of natural resource is also extended. Waste 
exchange can be ideally implemented through the help of 
effective and efficient information system. The waste 
exchange information system should be in turn run on the 
most popular media, the Web based on the Internet. 
In the model adopted by current waste exchange 
systems, the Internet is served as a centred but multi-user 
database that allow public to insert and retrieve information. 
This model has an effective mean for information" storage 
and sharing among users. However, the database centric 
information system provides only insufficient functions to 
users so that there are aforementioned obstacles deterring 
user from waste exchange. Towards the enhancement of the 
capacity of waste exchange information systems, the 
strength of the Internet need be further exploite,d. With 
advanced Web technology, more matured and sophisticated 
application that can support more complex tasks, such as the 
process of waste materials exchange among construction and 
demolition project teams. The examples of applied 
technologies include Web-based intelligent systems and 
Web-based graphical applications. These technologies are 
important in building and the construction industry. Building 
technology is a highly professional dis cipline while it is 
strongly tied onto ordinary human life. Intelligent systems 
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such as expert systems can help to provide quantitative 
estimation assistant and other form of assistant to ordinary 
users who are normally lacking of professional building 
related knowledge. Besides, graphical applications are 
widely exploited in building and the construction industry 
for designing, modelling, simulation and visualisation. 
Information systems for construction purposes more or less 
involve in graphical manipulation and handling. 
The similarities between construction, demolition and 
manufacture processes have been examined. While JIT has 
been proven to be effectively eliminates or reduce inventory 
during manufacture processes and even construction 
processes, it could be applied into demolition processes. If 
successfully applied, the JIT principle helps to minimize 
inventories generated from demolition processes, which are 
waste materials. To introduce JIT into demolition process, 
the waste exchange activity must be seen as a manufacture 
procedure. Information exchange between waste material 
sellers and buyers can be regarded as ordering in 
manufactured product sale. The physical demolition is equal 
to the process of product manufacturing. The product itself, 
in this case, is waste materials generated from demolition 
project. To eliminate inventory of waste materials, 
information exchange can be conducted prior to the physical 
demolition processes. As a result, transportation for waste 
materials, seen as products delivery, can occur straight after 
the waste materials are produced. 
, 
. 
Demolition project has some distinct characteristics that 
differentiate it from ordinary manufacture production. 
Therefore the applied Web-based information systems are of 
functional differences. As a manufactured product, price and 
quality of the products are relatively fixed. While in waste 
exchange, used materials have flexible prices according to 
the quality, amount and demand. 
On the other hand, there are potential problems that are 
related to waste estimations. In the proposed system, since 
information exchange is conducted prior to the physical 
demolition is carried out. The information of waste materials 
has to be prepared before they are really produced. The 
information includes the amount and the category of waste 
material. Since a user might not be building professional, an 
intelligent component must be facilitated into the 
information system to assist a user to perform waste 
estimation. 
Result 
~ 
Insert, modify, 
delete, retrieval 
4. Design of a Web-based waste exchange 
system 
After the identification of the major changes to the 
current systems, a logical design of the whole system is 
provided. Similar to most web-based database applications, 
the system uses three-tier client-server architecture [8]. As 
shown in Figure 3, the database server manages the 
databases that describe the projects, materials and user 
profiles. The Web server acts as both a client and server. 
The server side script program is a part of Web server, and is 
given the privileges of retrieval, modification, insertion and 
deletion of database by the system program. It is also given 
the privileges to run applications located on the server if 
necessary. On the other hand, it generates and sends back 
HTML (Hypertext Mark-up Language) codes for the client 
side according to the result from the database or other 
applications. The web server acts as a client when it requests 
a service from the database server, which is to access the 
data. On the other hand, it acts as a server when it sends 
back a web page to a client side. 
Web page 
HTML, script, Applet 
~ 
Information - Form submission 
Post and Get methods 
Database Server Web Server Web Client 
Figure 3: DMMS structure 
The client side program runs inside the Web browser, 
which is the most available tool to access the Internet [9]. Its 
application entities include HTML, Java Script and Java 
Applet. HTML gives the appearance and formation of the 
Web page, while Java Script helps in formatting the Web 
page and validating the data inputted by the user. These two 
elements communicate to the server using get and post 
methods from the HTTP protocol. They form the main 
application parts of the database access, including the 
demolition project provider inserting a project into the 
database, the material purchaser inserting a material demand 
into the database and all users retrieving the project 
information from the database. 
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While the HTML form is insufficient to describe the 
object to be submitted to a Web server, Java Applet 
performs an important part. It provides genuine graphical 
user interfaces to users contrasting the raw HTML forms. 
Java Applet is also dynamic in one single Web page without 
the needs to refresh the page. More importantly, the support 
of standard protocol allows Java Applet to retrieve 
information from the server side script program and 
transmits information user inputs at the client side back to 
the server side script program [10]. This feature is very 
useful while the system needs users to draw a simple sketch 
of their buildings to be demolished. The characteristics of a 
drawing are sent to the server, and the whole drawing is 
I 
I 
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saved in the server as an image file. This customer drawing 
approach will help the users to gain the knowledge of the 
building that is retrieved from the database under the search. 
Database is the core of most information systems. It 
provides a convenient and transparent way to access the raw 
data. Typical entities involved in the system are users, 
projects, materials. In the practical implementation of the 
system, the database design grows to a more complex issue. 
A project has many child tables because different data are 
held to represent different types of projects, while they are 
still sharing some attributes such as the location and 
available date. Other tables might also be created. The 
system will allow users to upload multiple photos to help to 
describe the project, thus the photo table is needed to store 
the information of the filename and directory of the image 
file related to a particular project. Among these tables, 
material tables are predefined and maintained by the system 
administrator according to the market information. 
Infonmtion in other tables, such as projects and products, 
are generated during the practical use of the system. 
4.1 Data flow in DMMS 
There are several data flow processes. A database table 
that is to describe the features of all kinds of materials is 
predefined in the database server and accessible only to the 
system administrator. Other tables are accumulated from the 
operation of the system. Because the conventional web page. 
form submission can only transfer the simple text -based 
information or an existing file to the server [II], a web-
based drawing tool is developed to allow users to draw 
graphics and submit to server [12]. The needed information 
is acquired, and the drawn graphics are saved in the server 
that can be viewed by other people in the future. 
I Web-based user I 
/ I HelgEt of I I Perimeter . single floor. of section I Number of I 
floors I Area 
I ... I I ... 
PJ:vsical dimension 
cl1a.ra cteri s tic s 
Material 
Database 
Features of 
materials 
Unit prices of 
materials 
drawing 
/~ 
I 
I 
I 
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Figure 4 shows the data flows impleme~ted in DMMS. 
The information retrieved from the graphics can be the 
dimension of the building to be demolished and its structure 
features. After obtaining all physical dimension 
characteristics and descriptive engineering characteristics, 
all data are put into an intelligent calculation system. The 
knowledge base used in this intelligent system might. be 
gained from the past experience and scientific calculatIOn. 
This system then outputs the volumes and types of. all 
demolished materials. Volumes are then transferred Into 
weights according to the physical features of the particular 
material. Unit values, including the unit price for a new 
material and suggested unit prices for used materials, are 
used to produce the value of the materials, both categorized 
and summarized. Information about the values is shown on 
the web page. This enables a user to make a s~lling and 
purchase decision based on the value. InformatIOn about 
products, which is the amount of particular materi.als 
produced in a project, is saved in the database for supportIng 
the search and list activities. 
5. System implementation and discussions 
5.1 System oovelopment environment . 
Due to the limitation of resources, the selectIOn of tools, 
systems and programming languages is tightly relat~d to. the 
circumstances. HyperText Preprocesser (PHP), which IS a 
mature programming language for the server side, is chosen 
for the development of the server component of the system. 
l'f ati.cc Boa.rd 
Se:a.tCIt 
The database is stored in an Oracle database server. The 
Java Applet is developed in Java Developer Kit (JDK) 1.4. 
5.2 Layout and functions of DMSS 
The Web page is divided into three frames. Upper frame 
does not carry any actually function. It gives the title banner 
to the page. The left side frame is the main menu area. The 
content regarding the particular menu items. appe.ars in t.he 
right side frame. The first and default menu Item IS a notice 
board. It gives the up-to-date information about the change 
of the Web page to the users. The member area is the core of 
the system and links to the main sources of the database. If a 
user has not logged into the system, the login screen will be 
showed to an authenticate member by the username and 
password. A user also has the choice to register as a 
member which needs contact information. After logging 
into the 'system, submenu items are shown. Changing profile 
and changing password allow a member to change the 
personal contact information and password. 
Adding a project provides a wizard style procedure to 
members, and aUows them to add a project into the database 
step by step. The data needed for the pro~ess include .the 
type of the project, the location of the project, the earlIest 
available start date and the latest, the photos that help to 
describe the project, the dimensional features and structure 
features of the project, and an user custom drawing tool, 
which allows a user to draw lines and shapes to further 
describe the project. Figure 5 shows the interfaces when a 
user performs a search in DMMS. 
i.~'(;ttin~ . Flmh If; 
;c~ Rjng'~ SU~tt. GedlX~ '31 ~OCT'"'Q3 
~l:iw<lia. 3:121 
Figure 5: Interface of demolition project information acquisition 
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Once all necessary data are collected, the potential 
materials produced or needed are categorized and quantified. 
These numbers are possible to be modified by the user, 
considering a user may gain more precise data through other 
mechanisms. The data are then stored into the database. A 
user is able to remove projects from his or her list in case that 
the exchange is completed or the materials are not available 
any longer. A user can also modify the quantity for a 
particular item or items from the list. The current URL for 
demonstrating the salvaged materials management approach 
for demolition building projects proposed in this paper i;: 
http://www.deakin.edu.au./chunlu/dmms. 
The search function is also an important part of the 
system. Users can search the catalogue using single or 
combined criteria including the demolition date, the project 
location, the type and amount of materials. There are also 
predefined categories for the quick access. While viewing 
listed search results, only a member who has logged into the 
system can see the contact information regarding every 
project. Useful information section gives a user, a member or 
a non-member, lessons on environment-friendly construction 
and demolAtion activities. Help is also available, which shows 
a user how to use the Web page and possible questions and 
answers. Finally, a discussion board is constructed to allow 
users to discuss issues on material reuses and recycles. It also 
provides a channel for the system manager to answer 
questions from users. 
6. Conclusions 
The current Web-based waste exchange systems are 
impractical and inefficient due to the fact that their designs 
do not meet the requirement of waste exchange. The waste 
materials produced from a demolition project are usually 
stocked a long period before they are sold or settled. On the 
other hand, Just-in-time philosophy has been adopted by 
manufacture industry for decades to eliminate and minimise 
inventories during production. The similarities among 
manufacturing, construction and demolition allow the JIT 
principle to be applied in demolition project. To realise the 
adoption, new information system must be developed. 
In this paper, a new system structure and design for 
exchanging wasted materials are proposed in the demolition 
material management system. Different from the current 
systems, this new web-based information system allows a 
user to provide information before the waste materials are 
actually produced. The research identifies the components of 
such a new information system, its potential defects and 
possible solutions for them. A prototype of the system is 
provided and implemented. Technologies applied in the 
system such as multimedia information acquisition and 
intelligent system are also verified. 
23 
7. References 
[I] New South Wales Environment Protection 
Authority: Human Settlement, 
<http://www.epa.nsw.gov.au/soe/soe2000/ch/> 
(accessed 30/1 112003). 
[2] Australian Bueau cf Statistics: Australian Year 
Book, Canberra, 2003. 
[3] Chen, Z., Li, H., and Wong, C.: "Webfill before 
Landfill: An E-Commerce Model for Waste 
Exchange in Hong Kong", Journal of Construction 
Innovation. 3( I), pp. 27-44, 2003. 
[4] Pun, S. and Liu, C.: Value Analysis of Just-in-time 
Demolition Approach, Proceedings of the 6th 
International Conference on Value Management 
(CD-ROM), Hong Kong, 5 pages, 2003. 
[5] Pheng, L. and Hui, M.: The Application of JIT 
Philosophy to Construction: a Case Study in Site 
Layout, Construction Management and 
Economics, Vol. 17, pp. 657-668, 1999. 
[6] Pheng, L. and Chuan, C.: Just-I-Time Management 
of Precast Concrete Components, Journal of 
Construction Engineering and Management, Vol. 
129, pp. 349-350, 2003. 
[7] Ibn-Homaid, N.: A Comparative Evaluation of 
Construction and Manufacturing Materials 
Management. International Journal of Project 
Management, Vol. 20, pp. 263-270, 2002. 
[8] Goscinski, A. and Zhou, W.: The Client-Server 
Model and Systems, Wiley Encyclopedia of 
Electrical and Electronics Engineering, Volume 3, 
Ed. J. G. Webster, John Wiley & Sons, Inc., New 
York, pp. 431-451, 1999. 
[9] Kurose, 1. and Ross, K.: The World Wide Web: 
HTTP, Computer Networking - A top-down 
approach featuring the Internet, pp. 84-103, 2003. 
[10] Moller, A and Schwartzbach, M., Interactive Web 
services with Java, <http://www.brics.dk/amoeller/ 
WWW/javaweb/http.html> (accessed 3011112003). 
[II] Strahl, R., The diminishing importance of HTML, 
<http://www.west-wind.com/presentations/ 
Editorials/DiminishingImportanceOfHTML.asp> 
(accessed 3011112003). 
[12] Pun, S., Liu, C., Treloar, G., Langston, C. rod 
Itoh, Y.: Development of a Web-based 
Information System for Cascading Utilisation of 
Construction Materials. In A UBEA 2003: Working 
together, Langston, C. (Ed), Deakin University, pp. 
293-300,2003. 
